The study of the reproductive biology of Triportheus trifurcatus of the middle rio Araguaia was carried out using 275 specimens obtained in seven collections conducted in the period between November 2003 and January 2005. Females prevailed among the classes of intermediate length, as well as in the total number of samples. On the other hand, males prevailed in the smaller classes. The average length of females was larger than that of males. Four stages of gonadal maturation were macro-and microscopically identified: B -maturation, C -mature, D -spent and E -resting. Stage A (immature) was not found in the habitats sampled. The smallest-length male was 110 mm in standard length, and the smallest female, 119 mm. The spawning period occurred from November to January, with reproductive peak in December/January, coinciding with the highest water levels. The absolute fecundity is considered low, and there is a positive correlation between fecundity and gonad weight, body weight and standard length. Food ingestion during the reproductive period did not suffer any interference, and it is suggested complete spawning for this species.
Introduction
The Neotropical ichthyofauna is the most diversified in the world, and is estimated to contain as many as 8,000 species (Schaefer, 1998) . In contrast to its huge richness, basic biological knowledge is minimal for most of these species. The ichthyofauna of the Tocantins-Araguaia drainage is no exception. For example, systematized data about reproduction in a great number of species are not completely reliable. This has serious implications, such as contradictions in the assessment of the fishing resources.
The species of the genus Triportheus are among the fewest known so far. According to Soares & Junk (2000) , and Batista & Petrere Jr. (2003) , Triportheus spp. appeared to be a prominent species unloaded at the fish market of Manaus (AM), in the period of 1994 -96. Lowe-McConnell (1999 also mentions that Triportheus represented one of the main genusfoods in the Manaus market, consumed especially when bigger fish were scarce. Although lacking official data, the species of Triportheus are broadly consumed, especially by the riverine communities of the Tocantins-Araguaia basin (based on personal observations as well as those of fisherman colonies).
Information on the reproductive cycle are important for knowledge of the role and life history of the fish and are essential for the study of population dynamics, besides addressing conservation and management policies (Hartz et al., 1997) . The purpose of the present work was to study the reproductive biology of Triportheus trifurcatus (Castelnau, 1855) in a sector of the middle rio Araguaia, with regard to their sex ratio, size of first sexual maturation, population structure, macro-and microscopic classification of the reproductive cycle stages, time and type of spawning, and fecundity. Food ingestion during the reproductive cycle was also investigated.
Material and Methods
Study area. The Tocantins-Araguaia hydrographic basin covers an area of 967,059 km² and extends throughout the states of Goiás, Tocantins, Pará, Maranhão, Mato Grosso, and the Brazilian Federal District. In this system, the flood season lasts from October to April, with its peak in February, in the upper course, and March in the middle and lower courses.
During flooding, Araguaia and its main affluents, the rio das Mortes and rio Cristalino, form an enormous flood plain and reduce their water volume between May and September, with drought peaks in September.
Data collection and analysis. Samples of T. trifurcatus (according to Malabarba, 2004) were captured with fishhooks and gillnets, with mesh sizes varying from 20 to 70mm. The collections were made in the middle rio Araguaia, in the area called Travessão do Ouro Fino (15º50'15"S -51°58'43"W) (Fig. 1) Water level measurements were obtained from the Defesa Civil de Cuiabá, MT, which in turn received the information from the Agência Nacional de Águas (ANA).
Information on standard length (SL; expressed in mm), sex, gonad and body weights (WG, WB), and stomach weight (WS) as well (all weights expressed in g) of each fish specimen was obtained. Sex determination and the classification of the reproductive cycle stage were based on macro-and microscopic analysis of the gonads, according to Vazzoler (1996) and Narahara et al. (1988) . Fragments of gonads were fixed in Bouin's solution for 8 to12 h, submitted to routine histological processing and stained with hematoxylin-eosin (HE). Gonads were then classified according to the following stages: B -maturation, C -mature, D-spent and E -resting. The sex ratio was determined by grouping the data obtained from 2003 to 2005, in length classes. The chi-square test (X 2 ) was applied, assuming the expected proportion of 1:1 between males and females. Differences in the average length of males and females were tested using Student's t test.
Reproductive activity was evaluated according to the frequency of occurrence of the gonad maturation stages and temporary analysis of the gonadosomatic index (GSI = WG x 100/WB). Food ingestion during the stages of gonad maturation was analyzed according to the stomach weight index (SSI = WS x100/WB). Differences between the average values of GSI among periods, and SSI among maturation stages, were tested for males and females separately using analysis of variance (ANOVA). Data were transformed into natural logarithms so as to meet the assumption of normality. When significant differences were found, the Sheffé post hoc test was applied.
In each maturation stage, the oocytes were measured with the aid of ocular micrometric methods (100 times magnification), for the analysis of the size frequency distribution and determination of the spawning type. Ovaries of 10 females in stage C (mature) were put into Gilson solution for dissociation of the oocytes for subsequent counting. Fecundity was estimated according to Vazzoler (1996) , with slight adaptations. Absolute fecundity (F) was obtained as follows: F = (Vn)/v, where F = total number of oocytes, n = average number of oocytes obtained from the subsamples, V = total solution volume, and v= subsample volume. The relationships between fecundity and length, fecundity and body weight, and fecundity and gonad weight were analyzed using simple linear regression. The statistical analyses were accomplished assuming a significance level of 0.05.
Results
A total of 275 specimens of T. trifurcatus were collected in seven collections carried out in the middle rio Araguaia, of which 158 (57%) were females and 117 (43%) (Fig. 2) . The SSI values did not differ significantly between the maturation stages, for males (F 3;97 =2.161 and p=0.097) or for females (F 3;148 =1.769 and p=0.155) .
The distribution of oocyte size frequency appears to be of single modal type in stages B, D, and E and bimodal for C, and provides evidence for the displacement of modals (Fig.  3) . Larger oocytes were found in C and smaller in E, B and D, respectively (Table 3 ). The smallest type in stage C represents the storage stock and the largest, mature oocytes.
Absolute fecundity varied from 3,533 to 13,833 oocytes, with an average of 7,920 (s=3,472; n=10) and there was a positive relationship between this and standard length (a=-348.54; b=309.96; r 2 =0.58; p=0.01; n = 10), body weight (a=-6,421.8; b=266.95; r 2 =0.62; p=0.006; n = 10), and gonad weight (a=-898.19; b=2,548.6; r 2 =0.78; p <0.001; n = 10) (Fig. 4) . The relative fecundity was 35.4 oocytes per mm in individuals of 125 mm, and of 83.5 oocytes/mm in specimens with 145mm in length. Fig. 4 . Relationship between fecundity and standard length (A), body weight (B), and gonadal weight (C) for females of T. trifurcatus from the middle rio Araguaia.
Discussion
The population of T. trifurcatus of the middle rio Araguaia showed a sex ratio of 1.3 female for each male of two females for each male. On only one occasion was the number of males higher than that of females, a period in which, apparently, spawning would have already happened (January) or would had happened recently. Wootton (1989) points out that some fish species with external fecundation, for example, T. trifurcatus, have a larger proportion of males during the peak of the reproductive cycle, when females show high fecundity indices. According to this author, such behavior could be advantageous considering that the males could fecundate a larger number of oocytes, thereby increasing the probability of perpetuation of the species. The sex ratio can also be influenced by environmental pressure factors (Veregue & Orsi, 2003) , as well as by behavioral aspects, due to a partial segregation of individuals of the two sexes (Hartz et al., 1997) . In T. trifurcatus of the middle rio Araguaia, there are still differences regarding the frequency of males and females in length classes, which may indicate differentiated growth rates between sexes (Wootton, 1989) .
The structure in length of T. trifurcatus shows that females reach a length larger than that of males, which is a common feature encountered among other teleost species [e. g., Schizodon fasciatus Spix & Agassiz, 1829, Rhytiodus argenteofuscus Kner, 1858, and R. microlepis Kner, 1858 (Santos, 1980) ; Pygocentrus piraya (Cuvier, 1819) (Cruz et al., 1996) ; Poecilia viviparous Bloch & Schneider, 1801, Phalloptychus januarius (Hensel, 1868), and Jenynsia lineata (Jenyns, 1842) (Aranha & Caramaschi, 1999) ; Colossoma macropomum (Cuvier, 1818) (Villacorta-Corrêa & Saint-Paul, 1999); Leporinus friderici (Bloch, 1794) (Lopes et al., 2000) ]. This type of dimorphism may be advantageous to the species. A larger asymptotic size in females may indicate a greater fecundity, since the number of oocytes is related to the increase in weight (Lowe-McConnell, 1999; Santos, 1980) or size, which is demonstrated in T. trifurcatus.
The size of the smallest female and male sample captured in the mature stage can be an indicative of the size of the first maturation (Bazzoli et al., 2003) . The values found for T. trifurcatus in the middle rio Araguaia are smaller than the ones mentioned for the Imperatriz region (rio Tocantins), by Braga, (1990) (122 mm) and for the lower rio Tocantins, by Santos et al. (1984) (about 150 mm) .
The reproductive activity of T. trifurcatus is remarkably seasonal: peak occurrence of mature females coinciding with the highest water levels; spent females, with the decrease in water levels; and females in resting, when the waters reach their lowest levels. Surprisingly, immature specimens (A) (Vazzoler, 1996 and Narahara et al., 1988) , were not collected in the sampled biotypes, indicating that they either occur in diverse biotypes or that the equipment used was not efficient for the capture of samples in this stage. We set out from the hypothesis that immature individuals occupy the flooded areas, especially temporary ponds, a fact common to numerous species of symptotic characiform fishes [e. g., Prochilodus nigricans Agassiz, 1829; Psectrogaster amazonica Eigenmann & Eigenmann, 1889 , Steindachnerina amazonica (Steindachner, 1911 ; Hemiodus unimaculatus (Bloch, 1794) , Anodus orinocencis (Steindachner, 1887); Astyanax argyrimarginatus Garutti, 1999 , A. elachylepis Bertaco & Lucinda, 2005 , Serrasalmus spilopleura Kner, 1858 , Cynopotamus tocantinensis Menezes, 1987 , Galeocharax gulo Cope, 1870 , and Acestrorhynchus spp., among others]. The higher average GSI values occur during the flooding months. Thus, the reproductive activity peak of the species in question coincides with the raining season with high water levels, i.e., from November to January. These findings corroborate studies conducted in other areas, either for this or for any other similar species [Santos et al. (1984) in the lower rio Tocantins; Goulding (1979) , in the rio Madeira; Braga (1990) in the Imperatriz-Estreito, rio Tocantins; Höfling et al. (2000) , Salto Grande reservoir, rio Paranapanema].
According to Vazzoler & Menezes (1992) , the reproductive cycles may be synchronized with the seasons in response to the environmental conditions, whose rhythms involve endogenous and exogenous factors. In accordance with these authors, unlike food availability, photoperiod and temperature should not be limiting factors in reproduction of tropical fish. The food amount increases with the increment of the water level, when floods enlarge the environment and provide for shelter and food appropriate for the initial phases of development (Vazzoler & Menezes, 1992 , Lowe-McConnell, 1999 . In T. trifurcatus, the data presented here demonstrate that the higher offer is not reflected in higher food ingestion by the adult samples. Neither a possible decrease in feeding rhythm nor an interruption of ingestion during reproduction or particularly at the reproductive peak was corroborated. Goulding (1980) reported that T. angulatus (Spix & Agassiz, 1829) and T. elongatus [T. culter (Cope, 1872)] do not feed when migrating in the rio Madeira.
The mature gonad stage and the higher GSI values occur in a short period of the year. In the mature stage, the distribution of oocytes is still bimodal, while in the other stages of the reproductive cycle the distribution of oocytes sizes is unimodal. This finding suggests that this species shows complete spawning in this environment.
Fecundity and the variables gonad weight, standard length and body weight show a positive correlation in T. trifurcatus of the middle rio Araguaia. The greatest correlation is seen between fecundity and gonad weight. As previously mentioned, the relationship fecundity/length found in T. trifurcatus indicates that larger females produce more oocytes, but when compared to the other migrating Characiformes, their total fecundity is considered low [e.g., Curimatus gilbert (=Cyphocharax gilberti) (Quoy & Gaimard, 1824) : 12,749 to 75,734 (Romagosa et al., 1984) ; C. modestus (Fernández-Yepes, 1948) : 9,760 to 93,280 Barbieri & Hartz, 1995) ; Semaprochilodus brama (Valenciennes, 1850): 136,922 to 48,154 and Anodus sp.: 63,162 to 144,600) .
The present study on T. trifurcatus shows a positive relationship between rainfall and water levels, with the peak of the reproductive period coinciding with the rainy season. Therefore, measures that guarantee the protection of the stock in the process of reproduction during the period from November to January are of fundamental importance for population balance in this environment, as well as for the preservation and the increment in current fish stocks.
